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FRQQDLVVDQFHV /D UpVROXWLRQ GH SUREOqPHV FRPSOH[HV HQ PDLQWHQDQFH QpFHVVLWH VRXYHQW OD FROODERUDWLRQ G¶H[SHUWV
SRXU SUHQGUH OHV GpFLVLRQV QpFHVVDLUHV SDUIRLV HQ VLWXDWLRQ G¶XUJHQFH 1RV WUDYDX[ YLVHQW O¶DPpOLRUDWLRQ GHV
SHUIRUPDQFHV GHV DFWLRQV GH PDLQWHQDQFH SDU O¶H[SORLWDWLRQ GH V\VWqPH GH UHWRXU G¶H[SpULHQFHV HQ FRQWH[WH
FROODERUDWLI3OXVLHXUV LGpHV VRQW GpYHORSSpHV GDQV OH GRPDLQHGH ODPDLQWHQDQFH LQGXVWULHOOH VXU OHV SURFHVVXV GH











FRQFHUQHQW GHV DFWLRQV WHFKQLTXHV LPSOLTXDQW GHV UHV




1RXV QRXV LQWpUHVVRQV GDQV FH WUDYDLO DX[ SURFHVVXV
GpFLVLRQQHOV HQJDJpV SRXU OD UpVROXWLRQ GH SUREOqPHV
FRPSOH[HVHQPDLQWHQDQFHHWSOXVSDUWLFXOLqUHPHQWDX[
PpFDQLVPHV GH FROODERUDWLRQ G¶H[SHUWV DVVRFLpV SRXU
UpVRXGUH FHV SUREOqPHV /HV SULQFLSDX[ REMHFWLIV GH FH
WUDYDLO VRQW L DLGHU OD UpVROXWLRQ GHV SUREOqPHV FRP
SOH[HV HQ PDLQWHQDQFH SDU H[SORLWDWLRQ GH O¶H[SpULHQFH
DFTXLVHGDQVGHVRUJDQLVDWLRQVPXOWLDFWHXUVLLJpUHUOHV







WHQDQFH TXL IRUPHQW OH FDGUH GH QRWUH pWXGH 'DQV OD
VHFWLRQQRXVSUpVHQWRQVOHVpOpPHQWVGHEDVHGXUHWRXU
G¶H[SpULHQFHHWGHODUpVROXWLRQGHSUREOqPHSDUOH5DL
VRQQHPHQW j 3DUWLU GH &DV 5j3& 1RXV GpYHORSSRQV
SOXVSDUWLFXOLqUHPHQWOHVpWDSHVGX5j3&GDQVODVHFWLRQ
 LQWURGXLVDQW SURJUHVVLYHPHQW OHV pOpPHQWV GH OD Pp
WKRGH TXL FRQVWUXLVHQW OH 5DLVRQQHPHQW &ROODERUDWLI j
3DUWLUGH&DV5&j3&
 '20$,1('(/$0$,17(1$1&(
/D IRQFWLRQ PDLQWHQDQFH HVW WUqV VRXYHQW FRQVLGpUpH
FRPPHXQHDFWLYLWpFOpTXLFRQWULEXHGHPDQLqUHHVVHQ
WLHOOHjODUpDOLVDWLRQGHSHUIRUPDQFHGHVHQWUHSULVHV/D
PDLQWHQDQFH HVW GpILQLH FRPPH ©O¶HQVHPEOH GH WRXWHV





3URJUHVVLYHPHQW OD IRQFWLRQ PDLQWHQDQFH HVW GHYHQXH
©OD UpSRQVHª DX EHVRLQ GH PDvWULVHU WHFKQLTXHPHQW HW
pFRQRPLTXHPHQW OHV V\VWqPHV GH SURGXFWLRQ GDQV XQ
HQYLURQQHPHQW GH SOXV HQ SOXV DXWRPDWLVp 5DVRYVND

/DFRPSOH[LWpFURLVVDQWHGHFHVV\VWqPHVHWGHVWHFKQR









HQ HQWUHSULVH VH GLVWLQJXDQW VHORQ OD PDQLqUH GRQW HVW
JpUpRXDQWLFLSp OHSURFHVVXVGHGpIDLOODQFHGX V\VWqPH
PDLQWHQX&HV VWUDWpJLHV GHPDLQWHQDQFH VRQW UDSSHOpHV
VXUOHVFKpPDGHODILJXUH$IQRU

 /D PDLQWHQDQFH FRUUHFWLYH H[pFXWpH DSUqV GpWHFWLRQ
G¶XQHGpIDLOODQFHHVWGHVWLQpHjUHPHWWUHXQELHQGDQVXQ





WHUPLQpHV RX VHORQ GHV FULWqUHV SUHVFULWV HVW GHVWLQpH j
UpGXLUHODSUREDELOLWpGHGpIDLOODQFH(OOHSHXWrWUHHIIHF
WXpHjGHVLQWHUYDOOHVGHWHPSVSUppWDEOLVRXHQIRQFWLRQ
G¶XQ QRPEUH GpILQL G¶XQLWpV G¶XVDJH LQGpSHQGDPPHQW
GH O¶pWDW GXELHQ PDLQWHQDQFH V\VWpPDWLTXH HOOH SHXW
rWUHDXVVLEDVpHVXUXQHVXUYHLOODQFHGX IRQFWLRQQHPHQW
GXELHQHWRXGHVSDUDPqWUHVVLJQLILFDWLIVGHFHIRQFWLRQ
QHPHQW LQWpJUDQW OHV DFWLRQV TXL HQ GpFRXOHQW PDLQWH




- /DPDLQWHQDQFHSURDFWLYH UHSRVH VXU O¶H[SORLWDWLRQGX
UHWRXU G¶H[SpULHQFH HW VXU O¶DQDO\VH DSSURIRQGLH GHV
SKpQRPqQHV SDWKRORJLTXHV j O¶RULJLQH GHV GpIDLOODQFHV
0RQFK\(OOHHVWEDVpHVXU ODPDLQWHQDQFHFRQ




ILDELOLWp ODPDLQWHQDELOLWp OD GLVSRQLELOLWp HW OD VpFXULWp
GXV\VWqPH&HW\SHGHPDLQWHQDQFHIDLWSDUWLHGHVLQWHU





PDLQWHQDQFH &HSHQGDQW QRXV QRXV LQWpUHVVRQV SOXV
SDUWLFXOLqUHPHQW DX[ VLWXDWLRQV GH PDLQWHQDQFH FRUUHF
WLYHFDUOHFDUDFWqUHG¶XUJHQFHVRXYHQWVRXVMDFHQWPHW
HQH[HUJXH ODFULWLFLWpGXSURFHVVXVGpFLVLRQQHOTXLSUp





/HV DFWLYLWpV GH PDLQWHQDQFH LPSOLTXHQW GHV SURFHVVXV
GH GpFLVLRQ HW G¶DFWLRQV FROODERUDWLIV GDQV OHVTXHOV GHV
JURXSHV G¶DFWHXUV WUDYDLOOHQW HQ FROODERUDWLRQ YLD XQ
HVSDFHFRPPXQGHUHFKHUFKH3DQ]DUDVDHWDO/D




'¶XQH PDQLqUH JpQpUDOH QRXV SRXYRQV DVVRFLHU DX[
LQWHUYHQWLRQV GH PDLQWHQDQFH WURLV FDWpJRULHV G¶DFWHXUV
6HJX\ILJXUH
 OHV RSpUDWHXUV TXL FRQGXLVHQW O¶pTXLSHPHQW PDLQWHQX
OD SULVH HQ FRPSWH GH FHWWH FDWpJRULH FRUUHVSRQG j
O¶DSSOLFDWLRQ GH OD PpWKRGH 730 7RWDO 3URGXFWLYH
0DLQWHQDQFH
 OHVPDLQWHQHXUVGLVSRQLEOHVRXQRQVXUOHVLWH





SOH[HV HQ PDLQWHQDQFH HW QRXV DOORQV pWXGLHU FRPPHQW
SHXYHQW rWUH JpUpHV HW VROOLFLWpHV OHV FRQQDLVVDQFHV GHV
GLIIpUHQWV DFWHXUV SRXU FRQWULEXHU j O¶DPpOLRUDWLRQGH OD
SULVHGHGpFLVLRQVFROODERUDWLYHV

/¶H[SpULHQFH GHV DFWHXUV GHPDLQWHQDQFH UHSUpVHQWH XQ
FDSLWDO LPPDWpULHO WUqV LPSRUWDQW GDQV O¶HQWUHSULVH /D
YDORULVDWLRQFRQWLQXHGHFHFDSLWDOHVWXQHSUpRFFXSDWLRQ
PDMHXUH TXL SHXW rWUH VDWLVIDLWH SDU O¶DSSOLFDWLRQ GHV
SULQFLSHVG¶H[SORLWDWLRQGXUHWRXUG¶H[SpULHQFHV

/D JHVWLRQ GHV FRQQDLVVDQFHV DFTXLVHV GDQV OHV H[Sp
ULHQFHV SDVVpHV HW OD UpXWLOLVDWLRQ GH FHV FRQQDLVVDQFHV
GDQV OD UpVROXWLRQGHQRXYHDX[SUREOqPHVSDUIRLVGDQV
O¶XUJHQFHGHVLWXDWLRQVFULWLTXHVIHUDpSDUJQHUGXWHPSV





/¶DPpOLRUDWLRQ FRQWLQXH GHV SURFHVVXV HW GH OD SHUIRU
PDQFH GHV SURGXLWV FRQVWLWXH XQ HQMHX PDMHXU
/¶LQWpJUDWLRQ GHV SULQFLSHV GH UHWRXU G¶H[SpULHQFH DX
F\FOH GH YLH GHV SURGXLWV HW V\VWqPHV FRQVWLWXH XQH DS




OXWLRQGHSUREOqPHV OHVH[SpULHQFHVSDVVpHV DYHF OHXU
FDSLWDOLVDWLRQ HW OHXU UpXWLOLVDWLRQ VRQW GHYHQXHV OD SUH
PLqUHVRXUFHGHFRQQDLVVDQFHV

/H UHWRXU G¶H[SpULHQFH SHXW rWUH GpILQL FRPPH XQH Gp
PDUFKH VWUXFWXUpHGHFDSLWDOLVDWLRQHWG¶H[SORLWDWLRQGHV
FRQQDLVVDQFHV LVVXHVGH O¶DQDO\VHG¶pYpQHPHQWVSRVLWLIV
HWRX QpJDWLIV &HWWH GpPDUFKH PHW HQ °XYUH XQ HQ
VHPEOH GH UHVVRXUFHV KXPDLQHV HW WHFKQRORJLTXHV TXL
GRLYHQW rWUH RUJDQLVpHV SRXU FRQWULEXHU j UpGXLUH OHV

















/¶DSSOLFDWLRQ GHV SULQFLSHV GX UHWRXU G
H[SpULHQFH DX
GRPDLQH GH OD PDLQWHQDQFH V¶LQVFULW GDQV FHWWH G\QD
PLTXH G
DPpOLRUDWLRQ FRQWLQXH LQVLVWDQW VXU OD VXUYHLO





8Q SURFHVVXV GH UHWRXU G¶H[SpULHQFHV FRUUHVSRQG j XQ
F\FOH G¶DFWLRQV FRPSUHQDQW GHX[ SKDVHV SULQFLSDOHV
ILJXUH  XQ SURFHVVXV GH FDSLWDOLVDWLRQ DFTXLVLWLRQ
G¶H[SpULHQFH HW PpPRULVDWLRQ XQ SURFHVVXV





























FRQQDLVVDQFHVRXSUDWLTXHV©PpWLHUª ,O IDXW IRUPDOLVHU
HWVWUXFWXUHUFHVFRQQDLVVDQFHVHWOHVPHWWUHHQPpPRLUH










PDLQWHQDQFH OD FUpDWLRQ G¶XQH EDVH GH FDV SRXU UHSUp
VHQWHUFHVH[SpULHQFHVLPSOLTXDQWPDLQWHQHXUVHWH[SHUWV




/¶REMHFWLI G¶XQ V\VWqPHGH UHWRXUG¶H[SpULHQFH HIILFDFH










GH OD UpVROXWLRQ GH SUREOqPHV $UPDJKDQ 
FRPPH

 OD PpWKRGH 5(; UHWRXU G¶H[SpULHQFH 0DOYDFKH HW
3ULHXU  GRQW OD ILQDOLWp HVW OD FRQVWLWXWLRQ G¶XQH
EDVHGHFRQQDLVVDQFHVSRXUOHVIXWXUHVpTXLSHVOHSULQ
FLSH UpVLGH GDQV OD FRQVWLWXWLRQ GHV ©pOpPHQWV
G¶H[SpULHQFHVªH[WUDLWVG¶XQHDFWLYLWpTXHOFRQTXH

 O¶DSSURFKH &RPSRQHQWLDO )UDPHZRUN 6WHHOV 
SURSRVpH GDQV OH FDGUH GH O¶DFTXLVLWLRQ GHV FRQQDLV
VDQFHVSRXUGpYHORSSHUGHVV\VWqPHVjEDVHGHFRQQDLV
VDQFHVHWGDQV ODTXHOOHXQHDFWLYLWpHVWGpILQLH VHORQXQ











XQH FRQWULEXWLRQ j OD UpVROXWLRQGHSUREOqPHGH OD FDS
WXUHGHO¶H[SHUWLVH/HSURFHVVXVGHODPRGpOLVDWLRQGHOD
FRQQDLVVDQFH UHSRVH VXU WURLV PRGqOHV OH PRGqOH SUD
WLTXHLGHQWLILFDWLRQGHVpOpPHQWVGHO¶H[SHUWLVH OHPR
GqOH FRJQLWLI YDOLGDWLRQ GHV FRQQDLVVDQFHV DFTXLVHV HW




3DUPL OHV PpWKRGHV GpYHORSSpHV GDQV OH FDGUH GH





'¶XQ ODUJH VSHFWUH G¶XWLOLVDWLRQ OH 5j3& HVW IUpTXHP
PHQWXWLOLVpSDUOHVH[SHUWVGHODPDLQWHQDQFHLQGXVWULHOOH
GDQV GLIIpUHQWHV DSSOLFDWLRQV FRPPH SDU H[HPSOH OH
GLDJQRVWLFWHFKQLTXH/¶REMHFWLI©VWDQGDUGªG¶HPSORLGH
FHWWH WHFKQLTXH HVW GH OD UpVROXWLRQ G¶XQ SUREOqPH GH





/H UDLVRQQHPHQW j SDUWLU GH FDV 5j3&RX&%5 &DVH
%DVHG5HDVRQLQJHVWLVVXGHO¶LQWHOOLJHQFHDUWLILFLHOOHHW
GHODSV\FKRORJLHFRJQLWLYHRULHQWpHYHUVODUpVROXWLRQGH
SUREOqPHV $UPDJKDQ  /H 5j3& HVW EDVp VXU
O¶H[SORLWDWLRQ G¶H[SpULHQFHV DQWpULHXUHV SRXU UpVRXGUH
SDUDQDORJLHGHQRXYHDX[SUREOqPHVRXFDV

)XFKV )XFKV HW DO  GpILQLW XQ FDV FRPPH OD
GHVFULSWLRQ LQIRUPDWLTXH G¶XQ pSLVRGH GH UpVROXWLRQ GH
SUREOqPHV FHOXLFL HVW FRPSRVp GH GHX[ HVSDFHV
GLVMRLQWVOHFRQWH[WHHWVDVROXWLRQ'HSDUO¶LPSRUWDQFH
IUpTXHQWH GH MXVWLILHU XQH VROXWLRQ FKRLVLH QRXV
LQWURGXLVRQVXQWURLVLqPHHVSDFHO¶HVSDFHG¶DQDO\VHTXL




$LQVL XQ ܥܽݏ௜ HVW UHSUpVHQWp SDU XQ WULSOHWܥܽݏ݅ ൌ൏ ܥݔ௜ ǡ ܣ௜ ǡ ௜ܵ ൐ GDQV OHTXHO ܥݔ௜ ܣ௜ HW ௜ܵUHSUpVHQWHQW UHVSHFWLYHPHQW OH FRQWH[WH GHVFULSWLRQ GX
SUREOqPH O¶DQDO\VH UHFKHUFKH GH OD FDXVH UDFLQH GX
SUREOqPH HW OD VROXWLRQ GH O¶H[SpULHQFH HQVHPEOH
G¶DFWLRQV SRXU UpVRXGUH OH SUREOqPH -DEURXQL HW DO
E

/D EDVH GH UHWRXU G¶H[SpULHQFH FRUUHVSRQG DLQVL j XQ
HQVHPEOHGH FDVGpVLJQpV FRPPH ©FDV VRXUFHVª HW HVW
UHSUpVHQWpHSDUܤ௖௔௦ ൌ ൛ܥܽݏ௜ ǡ ݅ א  ሼͳǥ݊ሽൟ

/¶RUJDQLVDWLRQ GH OD EDVH GH UHWRXU G¶H[SpULHQFH VHUD
pWDEOLH SDU UDSSRUW DX IRQFWLRQQHPHQW LQWHUQH GHV V\V
WqPHV PDLQWHQXV FDUDFWpULVpV SDU GHV SURFHVVXV HW XQ
HQVHPEOH GH UHVVRXUFHV KXPDLQHV HW WHFKQRORJLTXHV
OLpV j GLIIpUHQWV GRPDLQHV PpFDQLTXH pOHFWURQLTXH
LQIRUPDWLTXHSQHXPDWLTXH,OV¶DJLWG¶XQHFODVVLILFD
WLRQ EDVpH VXU OHV GRPDLQHV GHV SUREOqPHV SOXV UpFXU
UHQWVOLHVjFKDFXQGHVFRPSRVDQWVGXV\VWqPH

'¶XQH PDQLqUH JpQpUDOH OH F\FOH GX UDLVRQQHPHQW j







 O¶pODERUDWLRQGX FDV FLEOH GpVLJQp DXVVL FRPPH©FDV
FRXUDQWª ©FDV GH UpIpUHQFHª RX ©QRXYHDX FDVª TXL
LPSOLTXHODFRQVWUXFWLRQG¶XQQRXYHDXFDV
 OD UHFKHUFKHGHV FDV VRXUFHV GpVLJQpV DXVVL SDU ©FDV





 OD UpYLVLRQ FRQVLVWDQW j pYDOXHU OD SHUWLQHQFH GH OD
VROXWLRQREWHQXHHWjODPRGLILHUVLQpFHVVDLUHDILQGHOD
YDOLGHU
 OD FDSLWDOLVDWLRQ GHV FRQQDLVVDQFHV DFTXLVHV PpPRUL
VpHVYLDOHVWRFNDJHGHVFDVDGDSWpVHWFRUULJpV
1RXV DOORQV UHSUHQGUH FLDSUqV OHVGLIIpUHQWHV pWDSHVGX
5j3& HW QRXV PHWWURQV HQ H[HUJXH SRXU FKDFXQH OHV
SDUWLFXODULWpV G¶HPSORL SRXU VDWLVIDLUH OHV H[LJHQFHV
G¶H[SORLWDWLRQGDQV OH FRQWH[WHSDUWLFXOLHU GH ODPDLQWH
QDQFHHWGHVGpILVTXLHQGpFRXOHQW









FHSWLEOHV G¶LPSOLTXHU XQ PRGH FROODERUDWLI HQWUH SOX
VLHXUVH[SHUWVFHWWHpWDSHUHYrWXQH LPSRUWDQFHSDUWLFX
OLqUH&¶HVWSDUOHUpVXOWDWGHGHVFULSWLRQGXFDVFLEOHTXH




WLRQGH FRQQDLVVDQFHVG¶H[SHUWV SDUXQHSOHLQH FRPSUp
KHQVLRQ GHV VLWXDWLRQV QRXV SUpFRQLVRQV O¶HPSORL G¶XQ
IRUPDOLVPH DGDSWp TXL V¶DSSXLH VXU XQH RQWRORJLH GX
GRPDLQH

1RXV FRQVLGpURQV DLQVL OHV WHFKQRORJLHV VpPDQWLTXHV
FRPPHWUqVXWLOHVSRXUJDUDQWLUTXHO¶LQIRUPDWLRQpFKDQ
JpHSDUOHVGLIIpUHQWVH[SHUWVGDQVOHV\VWqPHHVWVLJQLIL




/¶RQWRORJLH D SRXU ILQDOLWp GH PRGpOLVHU OHV FRQQDLV
VDQFHVGDQVXQGRPDLQHGRQQpDILQGH OHV UHQGUHSDUWD
JHDEOHV 6PLWK  (OOH FRUUHVSRQG j XQ HQVHPEOH





(Q SURORQJHPHQW GH FH FKRL[ QRXV SUpFRQLVRQV DXVVL







GHV *&PDUTXH XQH VpSDUDWLRQ QHWWH HQWUH OHV FRQQDLV
VDQFHVRQWRORJLTXHVFRQFHSWVHW UHODWLRQVFRQVWLWXDQW OH
YRFDEXODLUH GXGRPDLQH HW OHV FRQQDLVVDQFHV IDFWXHOOHV
UHSUpVHQWpHV SDU OHV JUDSKHV (QILQ OHV *& SRVVqGHQW
XQHVpPDQWLTXHIRUPHOOHHQORJLTXHGHVSUpGLFDWVHWVRQW
HQ PrPH WHPSV SURFKHV GH O¶H[SUHVVLRQ HQ ODQJDJH

























JQDQW OHV GLIIpUHQWV GHVFULSWHXUV VLJQLILFDWLIV ܦ௝  8Q
GHVFULSWHXU HVW JpQpUDOHPHQW FRQVLGpUp FRPPH XQ GRX





/¶REMHFWLI LFL HVW GH UHWURXYHU GDQV OD EDVH GH FDV OHV
FDV VRXUFHV OHV SOXV SURFKHV GX FDV FLEOH &HWWH
UHFKHUFKH HVW HVVHQWLHOOHPHQW EDVpH VXU OD FRPSDUDLVRQ
GHVFRQWH[WHVGHVFDVVRXUFHVjFHOXLGXFDVFLEOH






8QH PHVXUH GRLW rWUH GpILQLH SRXU VpOHFWLRQQHU SDUPL
WRXV OHV FDV VRXUFHV GH OD EDVH GH FDV OHV FDV OHV SOXV
VLPLODLUHV $SSHOpH ©PHVXUH GH VLPLODULWpª FHWWH PH
VXUHHVWQpFHVVDLUHDILQGHUHSUpVHQWHUQXPpULTXHPHQWOHV
LQIRUPDWLRQV GH UHVVHPEODQFH HQWUH OHV GLIIpUHQWV FDV
5XHW

'HQRPEUHXVHVPHVXUHVGH VLPLODULWp RQW pWp SURSRVpHV
GDQV OD OLWWpUDWXUH GX IDLW HQ SDUWLFXOLHU GH O
LQWpUrW
FURLVVDQW SRXU OH ZHE VpPDQWLTXH /D VpOHFWLRQ G¶XQH
PHVXUH GH VLPLODULWp SDUWLFXOLqUH GpSHQG ELHQ VU GHV
H[LJHQFHVPDLVDXVVLGHODVWUXFWXUDWLRQGHVLQIRUPDWLRQV




3RXU QRWUH SDUW QRWUH UHSUpVHQWDWLRQ GHV FRQQDLVVDQFHV
V¶DSSXLH VXU OHV RQWRORJLHV HW QRXV SURSRVRQV G¶XWLOLVHU
XQHPHVXUHGHVLPLODULWpVpPDQWLTXHEDVpHVXUXQHRQWR
ORJLHpWDEOLH&HWWHPHVXUHFRPELQHUD OHVFRQQDLVVDQFHV
IRXUQLHVSDU O¶RQWRORJLHHW OH FRQWHQXG¶LQIRUPDWLRQGHV
FRQFHSWVTXLVRQWFRPSDUpV%DWHW





1RXV UHWHQRQVXQHPHVXUHSDUWLFXOLqUHEDVpH VXU ODQR
WLRQ GH VXSHUFRQFHSW %DWHW  TXL PLQLPLVH
O¶DPELJXwWpGX ODQJDJHHWDPpOLRUH ODSUpFLVLRQGHVFDO
FXOV HQ H[SORLWDQW OHV FRQQDLVVDQFHV WD[RQRPLTXHV GLV
SRQLEOHVGDQVO¶RQWRORJLH

1RXV GpVLJQRQV SDU VXSHUFRQFHSW G¶XQ FRQFHSWܥ݋௜ DSSDUWHQDQFH j O¶HQVHPEOH& GHV FRQFHSWV GH O¶RQWRORJLH
WRXW FRQFHSW GH & GRQW ܥ݋௜ HVW XQ GHVFHQGDQW 3DUH[HPSOHGDQVO¶RQWRORJLHUHSUpVHQWpHVXUODILJXUHOHV































'H PrPH QRXV GpVLJQRQV SDU ܶሺܥ݋௜ሻ O¶HQVHPEOH GHVFRQFHSWV GH & FRQWHQDQW WRXV OHV VXSHUFRQFHSWV LH
DQFrWUHVGXFRQFHSWܥ݋௜GDQVO¶RQWRORJLHܶሺܥ݋௜ሻ ^ܥ݋௝ א&ܥ݋௝HVWXQVXSHUFRQFHSWGHܥ݋௜`8^ܥ݋௜`

/H SULQFLSH GH OD WKpRULH GH O¶LQIRUPDWLRQ VWLSXOH TXH
SOXVXQFRQFHSWHVWSUREDEOHPRLQVOHIDLWTX
LOVRLWSUp
VHQW GRQQH GH O
LQIRUPDWLRQ ,O D pWp pWDEOL DLQVL TXH OD
TXDQWLWp G
LQIRUPDWLRQ GpSHQG ORJDULWKPLTXHPHQW GH OD
SUREDELOLWp G¶DSSDULWLRQ 6KDQQRQ HW :HDYHU 
$ILQ GH WHQLU FRPSWH GH OD TXDQWLWp G
LQIRUPDWLRQ FRP
PXQH HQWUH OHV pOpPHQWV G¶XQH SDLUH GH FRQFHSWV XQH
PHVXUHGHVLPLODULWpEDVpHVXUOHORJDULWKPHVHUDODSOXV
DSSURSULpHjQRWUH WUDYDLO(QHIIHWHOOH WLHQWFRPSWHGH
OD TXDQWLWp GH VXSHUFRQFHSWV SDUWDJpV HW QRQ SDUWDJpV
HQWUH OHV FRQFHSWV j FRPSDUHU HW HVW XQH DSSURFKH QRQ
OLQpDLUH FRQVLGpUpH FRPPH RSWLPDOH GDQV O¶pYDOXDWLRQ
GHVpOpPHQWVVpPDQWLTXHV$O0XEDLGHW1JX\HQ

1RXVXWLOLVRQVGRQF OD IRQFWLRQ ORJDULWKPHLQYHUVHSRXU
ODWUDQVIRUPDWLRQGHVPHVXUHVGHVLPLOLWXGH%DWHWHWDO
GHODPDQLqUHVXLYDQWH
ܵ݅݉ሺܥ݋ǡ ܥ݋௜ሻ ൌ െ݈݋݃ଶ ȁܶሺܥ݋ሻ ׫ ܶሺܥ݋௜ሻȁ െ ȁܶሺܥ݋ሻ ת ܶሺܥ݋௜ሻȁȁܶሺܥ݋ሻ ׫ ܶሺܥ݋௜ሻȁ 

R ܥ݋Ԣ HVW OH FRQFHSW j FRPSDUHU GX FDV FLEOH ܥ݋௜ OHFRQFHSW DSSDUWHQDQW DX FDV VRXUFH ȁܶሺܥ݋Ԣሻ ׫ ܶሺܥ݋௜ሻȁ OHQRPEUHWRWDOGHVXSHUFRQFHSWVQpFHVVDLUHVSRXUFDUDFWp




PDWKpPDWLTXH GpPRQWUDEOH G¶R VHV ERQQHV SHUIRU
PDQFHVVXUGHVEHQFKPDUNVGHODOLWWpUDWXUH

(QILQ SRXU QRUPDOLVHU FHWWH PHVXUH HQ UDPHQDQW VD
YDOHXUGDQVO¶HVSDFH>@QRXVXWLOLVRQVOHSULQFLSHGH
QRUPDOLVDWLRQFLDSUqV-DEURXQLHWDOE











/D PHVXUH GH VLPLODULWp ORFDOH ܵ݅݉௜௝ GX FDV VRXUFH LDYHFOHFDVFLEOHSHXWrWUHGpILQLHSRXUOHGHVFULSWHXUܦ௝ 
FRPPHVXLW
ܵ݅݉௜௝ ൌ ߮௜௝஼௢௡௖௘௣௧ ൈ߮௜௝௏௔௟௘௨௥ 

R L IDLW UpIpUHQFH DX FDV VRXUFH HW ݆ IDLW UpIpUHQFH DX
GHVFULSWHXUܦ௝ DYHF

-߮௜௝஼௢௡௖௘௣௧ ൌ ͳVLܥ݋ᇱ ൌ ܥ݋௜
௜߮௝஼௢௡௖௘௣௧ ൌ ି௟௢௚మห೅൫಴೚ᇲ൯׫೅൫಴೚೔൯หషห೅൫಴೚ᇲ൯ת೅൫಴೚೔൯หห೅൫಴೚ᇲ൯׫೅൫಴೚೔൯ห௟௢௚మሺுାଶሻ VLܥ݋ᇱ ് ܥ݋௜
-߮௜௝௏௔௟௘௨௥ ൌ ͳVLܸ݈ܽ݁ݑݎሺܥ݋Ԣሻ ൌ ܸ݈ܽ݁ݑݎሺܥ݋௜ሻ߮௜௝௏௔௟௘௨௥ א ሾͲǡͳሿVLܸ݈ܽ݁ݑݎሺܥ݋Ԣሻ ് ܸ݈ܽ݁ݑݎሺܥ݋௜ሻ

/DGpWHUPLQDWLRQGH߮௜௝௏௔௟௘௨௥QpFHVVLWHODGpILQLWLRQG¶XQH
IRQFWLRQ VSpFLILTXH TXL SHUPHW GH FRPSDUHU OHV YDOHXUV
TXL SHXW SUHQGUH FKDTXH FRQFHSW &HWWH IRQFWLRQ VHUD




GHVFULSWHXUV FRPPXQV GHV FDV VRXUFHV HW FLEOH ,O IDXW
HQFRUH pWDEOLU XQH VLPLODULWp JOREDOH SDU DJUpJDWLRQ GH
WRXWHV OHVPHVXUHVGH VLPLODULWp ORFDOHVGHVGHVFULSWHXUV
GHVFDV

&RPPH FHUWDLQV GHVFULSWHXUV SHXYHQW rWUH MXJpV SOXV








GDQV OHGHVFULSWHXUܦ௝ ݓ௝ SRLGVDVVRFLpDXGHVFULSWHXU݆Ͳ ൑ ݓ௝ ൑ ͳσ ݓ௝ ൌ ͳ௠௝ୀଵ 

5HPDUTXH1RXVSURSRVRQVGHSURORQJHUFHWWHpWXGHGH
VLPLODULWp HQWUH OHV FDV VRXUFHV HW OH FDV FLEOH SDU
O¶DGMRQFWLRQG¶XQHPHVXUHFRPSOpPHQWDLUHTXLH[SORLWHUD
ODPDQLqUHDYHFODTXHOOHRQWpWppFULWVOHVFDVVRXUFHVHW




&KDTXH FDV HVW GpFULW SDU SOXVLHXUV GHVFULSWHXUVܦ௝  RQ
YLHQW GH PRQWUHU FRPPHQW FRPSDUHU OHV GHVFULSWHXUV
FRPPXQV2QSHXWDGRVVHUjFHWWHPHVXUHO¶LQIRUPDWLRQ
TXH UHSUpVHQWH OD SDUW GH GHVFULSWHXUV FRPPXQV SDUPL






ܦሺ௖௜௕௟௘ǡ௦௢௨௥௖௘೔ሻ ൌ െ݈݋݃ଶ ȁܦሺܥሻ ׫ ܦሺܥ௜ሻȁ െ ȁܦሺܥሻ ת ܦሺܥ௜ሻȁȁܦሺܥሻ ׫ ܦሺܥ௜ሻȁ 
R ܦሺܥሻ HVW O¶HQVHPEOH GH GHVFULSWHXUV GX FDV FLEOHܦሺܥ௜ሻ O¶HQVHPEOH GH GHVFULSWHXUV DSSDUWHQDQW DX FDVVRXUFH ȁܦሺܥሻ ׫ ܦሺܥ௜ሻȁ OH QRPEUH WRWDO GH GHVFULSWHXUVQpFHVVDLUHV SRXU FDUDFWpULVHU OHV FDV VRXUFH HW FLEOH HWȁܦሺܥሻ ת ܦሺܥ௜ሻȁOHQRPEUHGHGHVFULSWHXUVFRPPXQV
&HWWHPHVXUHܦሺ௖௜௕௟௘ǡ௦௢௨௥௖௘೔ሻSHXWrWUHLQWpJUpHjODPHVXUHGH VLPLODULWp GX FDV VRXUFH L DYHF OH FDV FLEOHGDQVXQH
IRUPHGHVLPLODULWpJOREDOH
 ܵ݅݉௚௟௢௕௔௟௘௜ ൌ ܵ݅݉ሺ௖௜௕௟௘ǡ௦௢௨௥௖௘೔ሻ ൈ ܦሺ௖௜௕௟௘ǡ௦௢௨௥௖௘೔ሻ
R ܵ݅݉ሺ௖௜௕௟௘ǡ௦௢௨௥௖௘೔ሻ IDLW UpIpUHQFH j OD VLPLODULWp JOREDOHGHV GHVFULSWHXUV FRPPXQV HWܦሺ௖௜௕௟௘ǡ௦௢௨௥௖௘೔ሻ DX[ GHVFULSWHXUV FRPPXQV SDU UDSSRUW j O¶HQVHPEOH GH WRXV OHV
DXWUHVGHVFULSWHXUV







&RPPH QRXV O¶DYRQV GpMj LQGLTXp XQ SRLQW HVVHQWLHO
GDQVODUpVROXWLRQGHSUREOqPHVFRPSOH[HVQpFHVVLWDQWOD
FROODERUDWLRQ G¶H[SHUWV HVW ODPDQLqUH DYHF ODTXHOOH OHV
FDVVRQWRUJDQLVpVGDQVODEDVHGHFDV

3DUPL OHV GHX[ W\SHV G¶RUJDQLVDWLRQ GHV FDV FODVVLTXH
PHQW HQYLVDJHDEOHV VLPSOH RX KLpUDUFKLVpH )XFKV
 QRXV QRXV LQWpUHVVRQV SOXV SDUWLFXOLqUHPHQW j
FHOOHKLpUDUFKLVpTXLSHUPHWXQHUHPpPRUDWLRQSOXVSHU
IRUPDQWH GDQV OD UpVROXWLRQ GHV SUREOqPHV QRXV QRXV
SODoRQVGDQVOHFRQWH[WHG¶XQHDUFKLWHFWXUHGLVWULEXpHGH
UDLVRQQHPHQW j SDUWLU GH FDV 8Q 5j3& GLVWULEXp SHXW
rWUH XWLOLVp GDQV GHX[ W\SHV GH VLWXDWLRQV 0F*LQW\ HW
6P\WK
 XQ VHXO DJHQW D\DQW DFFqV j GLIIpUHQWHV EDVHV GH FDV
HQWUHOHVTXHOOHVVRQWUpSDUWLVOHVFDVDSSULV
SOXVLHXUVDJHQWVD\DQWFKDFXQVDSURSUHEDVHFROODER
UDQW SRXU UpVRXGUH OH SUREOqPH FKDTXH DJHQW PqQH
ORFDOHPHQWXQUDLVRQQHPHQW
&HVRQWGHX[VLWXDWLRQVFODVVLTXHVGHVDFWLYLWpVGHPDLQ





/H 5j3& GLVWULEXp HVW SUpVHQWp FRPPH XQH VROXWLRQ
G¶DPpOLRUDWLRQGHVSHUIRUPDQFHVGHV V\VWqPHVGH5j3&
3OD]D HW 0F*LQW\  /HV WUDYDX[ GH 0F*LQW\ HW
6P\WK 0F*LQW\ HW 6P\WK  GpFULYHQW XQ 5j3&
GLVWULEXp TXL XWLOLVH XQ PRGH VLPSOH GH FROODERUDWLRQ
SRXU UpVRXGUH OHV SUREOqPHV GDQV OH FRQWH[WH GH OD
SODQLILFDWLRQGHURXWHV

/D FROODERUDWLRQ HVW PHQpH FRPPH VXLW XQ DJHQW $L
HVVDLH GH UpVRXGUH OH SUREOqPH GDQV VD SURSUH EDVH GH
FDV (Q FDV G¶pFKHF LO GLIIXVH OH SUREOqPH DX[ DXWUHV
H[SHUWV TXL UHWRXUQHQW OHXU VROXWLRQ j $L /¶DJHQW $L
VpOHFWLRQQHO¶$M OHSOXVLQGLTXpSRXUODUpVROXWLRQVHORQ
XQ VFRUH pWDEOL SDU UDSSRUW j O¶H[SHUWLVH HW OHV











3OXVLHXUV DYDQWDJHV HQ GpFRXOHQW UHQIRUFHPHQW GHV
FRQQDLVVDQFHVDFTXLVHVSOXVJUDQGHHIILFDFLWpGXSURFHV




&DV 5&j3& LQGXLWH DXUD OD SDUWLFXODULWp G¶DVVRFLHU
GLIIpUHQWHV EDVHV GH FDV %&L L Q Q QRPEUH
G¶H[SHUWV GDQV XQH EDVH FRPPXQH%&! LOOXVWUDQW XQ
HQVHPEOH G¶H[SHUWV FDUDFWpULVpV SDU OHXU GRPDLQH GH






 SDUWLWLRQ GX SUREOqPH HQ VRXVHQVHPEOHV GLVMRLQWV
FKDTXHH[SHUWHVW UHVSRQVDEOHG¶XQHSDUWLHGH OD UpVROX
WLRQ GX SUREOqPH OD VROXWLRQ LQWqJUH OHV UpSRQVHV SDU
WLHOOHV
VRXPLVVLRQGXSUREOqPHFRPSOHWjFKDFXQGHVH[SHUWV













FHQWUp VXU OD EDVH FRPPXQH %&! LQWURGXLVDQW VHXOH
PHQW XQH QRXYHOOH pWDSH GDQV OH F\FOH GH WUDLWHPHQW
O¶DJUpJDWLRQ G¶DYLV G¶H[SHUWV &HWWH pWDSH TXL VHUD Gp
FULWH GDQV OH SDUDJUDSKH VXLYDQW SHUPHW G¶pODERUHU XQH







 FRPPHQW VHURQW UHSUpVHQWpHV OHV FRQQDLVVDQFHV GDQV
%&!FKDTXHH[SHUWD\DQW VRQSURSUHPRGHGH UDLVRQ
QHPHQW VHORQ VHV H[SpULHQFHV HW VRQ GRPDLQH RQ UH
WURXYHLFLWRXWO¶LQWpUrWGHV¶DSSX\HUVXUXQHRQWRORJLHHW
XQODQJDJHGpGLpFRPPHOHV*&8QHIIHWLQGXLWVHUDDX
QLYHDX GH OD IRUPDOLVDWLRQ GX FDV FLEOH GpMj pYRTXp DX

 FRPPHQW VHUD UpDFWXDOLVpH OD EDVH %&! SDU OHV FRQ
QDLVVDQFHVDSSULVHVGDQVOHWUDLWHPHQWGXQRXYHDXFDV

/D GHX[LqPH DUFKLWHFWXUH ILJXUH  H[WHUQDOLVH OD EDVH
%&! TXL LQWHUYLHQW LFL HQ FRPSOpPHQW GHV FRQQDLV
VDQFHVORFDOHVLQFOXVHVGDQVXQ5j3&FODVVLTXH

'DQV FHWWH RUJDQLVDWLRQ OD FRQQDLVVDQFH H[SHUWH HVW




OD ILJXUH  O¶pWDSH G¶DJUpJDWLRQ GHV DYLV G¶H[SHUWV OD
VROXWLRQ JOREDOH pWDQW FRQVWUXLWH j SDUWLU GHV VROXWLRQV













































GpGLp HQPRGH ORFDO HW j VSpFLDOLVHU OH 5&j3& VXU OD
FRQGXLWHPrPHGXWUDYDLOFROODERUDWLIHQWUHH[SHUWV/HV
FDV DSSULV DX QLYHDX GX 5&j3& FRQFHUQHUDLHQW






WLRQQpHV O¶pWDSH VXLYDQWH YD FRQVLVWHU j DJUpJHU HW H[
SORLWHUFHVFDVLGHQWLILpV









OLWp SLJQLVWLTXH TXL HVW EDVp VXU OHV FUR\DQFHV GHV H[













&HV VFRUHV VHURQWHQVXLWHDJUpJpVSRXU DLGHU ODSULVHGH
GpFLVLRQ VHORQ O¶K\SRWKqVHTXL VHUD UpHOOHPHQWSURSRVpH
SRXUODUpVROXWLRQGXQRXYHDXSUREOqPH

/HV IRQFWLRQV G¶DJUpJDWLRQ FODVVLTXHV VRQW pWDEOLHV j
SDUWLU GHV IRQFWLRQV GX PLQLPXP GX PD[LPXP GH OD
PR\HQQHGHODPR\HQQHSRQGpUpHGXSURGXLWDLQVLTXH
GHODIRQFWLRQGH0LQNRZVNL
,O HVW LPSRUWDQW G¶XWLOLVHU XQH PHVXUH G¶DJUpJDWLRQ GH
W\SHFRQMRQFWLISUHQDQWHQFRPSWHWDQWODYDOHXUGHVLPL
ODULWp GHV FRQWH[WHV TXH OHV VFRUHV VXEMHFWLI HW REMHFWLI
GHVK\SRWKqVHV

3RXU LOOXVWUHU XQH DJUpJDWLRQ GH W\SH FRQMRQFWLI QRXV
FRQVLGpURQVOD IRQFWLRQG¶DJUpJDWLRQXWLOLVDQWOHSURGXLW
/H VFRUH VXEMHFWLI HVW FDOFXOp HQ DSSOLTXDQW OD IRQFWLRQ
G¶DJUpJDWLRQ SURGXLW HQWUH OD SUREDELOLWp SLJQLVWLTXH GH







$SUqV DYRLU DJUpJp OD VLPLODULWp DX[ VFRUHV GHV K\SR
WKqVHVQRXVGpWHUPLQRQVO¶LQWpUrWGHFKDFXQHGHVK\SR
WKqVHV HQ DSSOLTXDQW XQH IRQFWLRQ G¶DJUpJDWLRQ GH W\SH
PD[SRXU UHWHQLU OHV VFRUHV VXEMHFWLIVHWREMHFWLIVPD[L




/¶DJUpJDWLRQ G¶DYLV G¶H[SHUWV GHYLHQW GRQF O¶pWDSH TXL
GpWHUPLQH FRPPHQW OHV VROXWLRQV GH O
HQVHPEOH GHV FDV





/¶DGDSWDWLRQ GX FDV VRXUFH HVW XQH SKDVH LPSRUWDQW GX
5j3& ,O IDXW GpILQLU XQ DOJRULWKPH G¶DGDSWDWLRQ HQ DF
FRUG DYHF OHV QpFHVVLWpV GH QRWUH pWXGH /¶REMHFWLI GH
O¶DGDSWDWLRQHVWGHUpXWLOLVHUO¶LQIRUPDWLRQGXFDVVRXUFH
UHWURXYp SRXU DGDSWHU VD VROXWLRQ DX QRXYHDX SUREOqPH
VXUYHQX

3DUPL OHV DSSURFKHV SURSRVpHV GDQV OD OLWWpUDWXUH FHOOH
IRQGpH VXU OHV UHODWLRQV GH GpSHQGDQFH H[LVWDQW HQWUH
O¶HVSDFH FRQWH[WH HW O¶HVSDFH VROXWLRQ G¶XQH H[SpULHQFH
GRQQpHQRXVSDUDvWSDUIDLWHPHQWDSSURSULpHjQRWUHSUR
EOqPHGHUpXWLOLVDWLRQGHVH[SpULHQFHVSDVVpHVHQPDLQ





j HIIHW HQWUH OHV GLIIpUHQWHV GpIDLOODQFHV SRXYDQW DSSD
UDvWUH GDQV O¶pTXLSHPHQW LQGXVWULHO HVW SULYLOpJLpH GDQV
FHWUDYDLO+DRXFKLQH

1RXV DYRQV FKRLVL GH UHWHQLU pJDOHPHQW FHWWH DSSURFKH
G¶DGDSWDWLRQ SXLVTXH QRXV GLVSRVRQV G¶XQ PRGqOH GH
GpIDLOODQFH LVVX G¶XQH H[SHUWLVH GDQV OH GRPDLQH GH OD
PDLQWHQDQFH

'DQV OHFDVGXGLDJQRVWLF WHFKQLTXH OHPRGqOHGHFRQ
WH[WH FRQFHUQH OHV UHODWLRQV GH FDXVH j HIIHW HQWUH OHV

































UHODWLRQV GH GpSHQGDQFH 5' HQWUH OHV GHVFULSWHXUV
©&RQWH[WHª HW ©6ROXWLRQª SHXYHQW rWUH GpGXLWHVPDLV
QRQFDOFXOpHVFRPPHGDQV OHV WUDYDX[GH )XFKVHWDO
 &HV UHODWLRQV 5' SHXYHQW rWUH H[SULPpHV VHORQ
O¶LQIOXHQFH GHV GHVFULSWHXUV GX FRQWH[WH VXU OD VROXWLRQ
1RXV LOOXVWURQV VXU OD ILJXUH  OH SULQFLSH G¶DGDSWDWLRQ
PHWWDQWHQpYLGHQFHOHOLHQH[LVWDQWHQWUHODGHVFULS
WLRQG¶XQSUREOqPHGpVLJQpSDUFRQWH[WHHWVDVROXWLRQ















/D SKDVH GH UpYLVLRQ HVW DSSHOpH pJDOHPHQW ©pWDSH GH
UpSDUDWLRQª5XHW,VVXHGHODSKDVHG¶DGDSWDWLRQ
XQHVROXWLRQHVWSURSRVpHSRXUOHFDVFLEOH$XFRXUVGH
FHWWH SKDVH OD VROXWLRQ VXJJpUpH VHUD pYDOXpH HW pYHQ








ODTXHOOH OH QRXYHDX FDV HVW PpPRULVp /H QRXYHDX FDV
REWHQXHVWLQFRUSRUpjODEDVHGHFDVSRXUXQHUpXWLOLVD
WLRQIXWXUH©/HVWRFNDJHG¶XQQRXYHDXFDVSHUPHWGRQF
G¶HQULFKLU OD EDVH GH FDV SHUPHWWDQW O¶DXJPHQWDWLRQ GH







'DQV FH SDSLHU QRXV DYRQV SURSRVp XQH QRXYHOOH DS
SURFKH G¶H[SORLWDWLRQ GHV FRQQDLVVDQFHV GDQV XQ 5j3&
FROODERUDWLI SRXU OD UpVROXWLRQ GH SUREOqPHV HQPDLQWH
QDQFH&HWWHDSSURFKH LQWURGXLWGHX[ LGpHVPDMHXUHV L
XQHH[WHQVLRQGH ODPHVXUHGHVLPLODULWp V¶DSSX\DQW VXU
ODSDUWGHVGHVFULSWHXUVXWLOLVpVSRXUGpFULUHOHFDVSDUPL
O¶HQVHPEOHWRWDOGHVGHVFULSWHXUVLGHQWLILpVLLODGHVFULS
WLRQG¶XQPR\HQGHFDSLWDOLVDWLRQGH OD WUDFHGH UDLVRQ
QHPHQW LVVXH G¶XQH UpVROXWLRQ FROODERUDWLYH GH SUR
EOqPHV

'DQV FH W\SH G¶DUFKLWHFWXUH SOXV TXH OD FDSLWDOLVDWLRQ
G¶XQ UpVXOWDW G¶H[SHUWLVH QRXV YLVRQV XQH PpWKRGH GH
FDSLWDOLVDWLRQ TXL SHUPHWWH G¶DSSUpKHQGHU OD PDQLqUH






$DPRGW $ HW ( 3OD]D  &DVHEDVHG UHDVRQLQJ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IRXQGDWLRQDO LVVXHV PHWKRGRORJLFDO YDULDWLRQV DQG
V\VWHP DSSURDFKHV $UWLILFLDO ,QWHOOLJHQFH
&RPPXQLFDWLRQVS
$IQRU  1RUPH $)125 1) (1 
7HUPLQRORJLHGHODPDLQWHQDQFH(G$IQRU3DULV
$O0XEDLG+ HW+$1JX\HQ $&OXVWHU%DVHG
$SSURDFK IRU6HPDQWLF6LPLODULW\ LQ WKH%LRPHGLFDO




$UPDJKDQ 1  &RQWULEXWLRQ j XQ V\VWqPH GH
UHWRXUG¶H[SpULHQFHEDVpVXUOHUDLVRQQHPHQWjSDUWLU
GHFDVFRQYHUVDWLRQQHODSSOLFDWLRQjODJHVWLRQGHV
SDQQHV GH PDFKLQHV LQGXVWULHOOHV 7KqVH GRFWRUDW
,QVWLWXW3RO\WHFKQLTXHGH/RUUDLQH)UDQFH
%DWHW 0  2QWRORJ\%DVHG 6HPDQWLF &OXVWHULQJ
3K'7KHVLV'HSDUWPHQW RI &RPSXWHU 6FLHQFH DQG
0DWKHPDWLFV8QLYHUVLWDW5RYLUD,9LUJLOL7DUUDJRQD
%DWHW0'6iQFKH]HW$9DOOV$QRQWRORJ\
EDVHG PHDVXUH WR FRPSXWH VHPDQWLF VLPLODULW\ LQ
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XQ UHWRXU
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 $SSOLFDWLRQ j OD SUpYHQWLRQ
GHV ULVTXHV 7KqVH GH 'RFWRUDW ,QVWLWXW 1DWLRQDO
3RO\WHFKQLTXHGH7RXORXVH)UDQFH
'LHQJ.XQW] 5 2 &RUE\ ) *DQGRQ $ *LERLQ -
*ROHELRZVND 1 0DWWD HW 0 5LELqUH 
0pWKRGHHWRXWLOVSRXUODJHVWLRQGHVFRQQDLVVDQFHV
XQH DSSURFKH SOXULGLVFLSOLQDLUH GX .QRZOHGJH
0DQDJHPHQW'XQRG3DULVHpGLWLRQ
)XFKV % - /LHEHU $ 0LOOH HW $ 1DSROL  $Q




)XFKV% -/LHEHU$0LOOH HW$1DSROL  8QH











pG5HWRXU HW FDSLWDOLVDWLRQ G¶H[SpULHQFH RXWLOV HW
GpPDUFKH/D3ODLQWH6DLQW'HQLV$)125S
+DRXFKLQH .  5HPpPRUDWLRQ JXLGpH SDU
O¶DGDSWDWLRQ HW PDLQWHQDQFH GHV V\VWqPHV GH
GLDJQRVWLFLQGXVWULHOSDUO¶DSSURFKHGXUDLVRQQHPHQW
j SDUWLU GH FDV 7KqVH GH GRFWRUDW 8QLYHUVLWp GH
)UDQFKH&RPWp
-DEURXQL + % .DPVX )RJXHP / *HQHVWH HW &
9D\VVH D &RQWLQXRXV ,PSURYHPHQW 7KURXJK
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-DEURXQL + % .DPVX )RJXHP / *HQHVWH HW &
9D\VVH E 5pXWLOLVDWLRQ GH O¶DQDO\VH HIIHFWXpH
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&RQJUqVLQ
WHUQDWLRQDOGHJpQLH LQGXVWULHO3RXUXQGpYHORSSH
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GHV SURSULpWpV GH V\VWqPHV FRPSOH[HV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DX[ SURFHVVXV G
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7KqVHGHGRFWRUDW8QLYHUVLWpGH)UDQFKH&RPWp
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